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“Groundwater is like your savings account, it's okay to draw it down  

when you need it, but if it's not replenished, eventually it will be gone.” h
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Integrated Water Resources 

Management (IWRM) 

 

Example: Jordanian Water Strategy 
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Objective Implementation 

Social Decrease the leakages from sewer pipes in As Salt, Fuheis and 

Mahis 

Economical Improve meter reading and billing accuracy to reduce 

administrative losses 
 

Ecological Implementation of Spring Protection Zones for Azraq, Baqourria, 

Hazzir and Shorea Springs 
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Outline 

Water Scarcity in the Lower Jordan Valley 

Challenges of IWRM 

SMART Knowledge Base Approach 

IWRM Process for Wadi Shueib 

Lessons Learned 

Related Work 

Conclusions 

B. Kämpgen et al., SMART Research using Linked Data 



Institute of Applied Informatics and  

Formal Description Methods (AIFB) 
6 25 May 2014 

IWRM (Multi-Criteria) Decision Problem 
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Illustration of IWRM process result: decision matrix with normalised indicators 

values for scenarios in Wadi Shueib in 2025 
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IWRM (Multi-Criteria) Decision Problem 
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Illustration of IWRM process result: decision matrix with normalised indicators 

values for scenarios in Wadi Shueib in 2025 

No sharing of scenarios 
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Illustration of IWRM process result: decision matrix with normalised indicators 

values for scenarios in Wadi Shueib in 2025 

No sharing of indicators 
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IWRM (Multi-Criteria) Decision Problem 
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Illustration of IWRM process result: decision matrix with normalised indicators 

values for scenarios in Wadi Shueib in 2025 

No sharing of research data 
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SMART Knowledge Base Approach 
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Formalising the IWRM Domain 

IWRM Ontology 

Why? 

What? 

How? 

What if? 
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High-level overview of IWRM domain using RDF Data 

Cube Vocabulary for modelling research data 
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High-level overview of IWRM domain using RDF Data 

Cube Vocabulary for modelling research results 
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SMART Knowledge Base Approach 
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Collaborative Modelling 

Dropedia 

Why? 

What? 

How? 

What if? 
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IWRM ontology 

http://dropedia.iwrm-smart2.org/  
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Allow integration of climate data 

SMART-DB-WRAP 

 

 

Wrapping SMART-DB (Oracle DB) as Linked Data 
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http://smartdbwrap.appspot.com/


Institute of Applied Informatics and  

Formal Description Methods (AIFB) 
19 25 May 2014 

SMART Knowledge Base Approach 
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IWRM Process for Wadi Shueib 

[Riepl, 2013] 

6 IWRM processes, 7 objectives, 

22 indicators, 22 scenarios and 27 

analyses are described in 

Dropedia 

 

Setup 

AMD Athlon(tm) 64 Processor 

3000+ with 2G memory with 

Ubuntu Linux 
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Metadata shared over Dropedia 

Shorea Spring Overview  
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Why? 
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How? 

What if? 
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SMART-DB climate data integrated 

Shorea Spring Discharge  
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Links between Dropedia and SMART-DB 

(Equivalence Statements) 
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Scenarios/indicators/research data shared 

Shorea Spring Discharge Estimation 
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Research and climate data can be explored 

Shorea Spring Discharge Over Time 

 

B. Kämpgen et al., SMART Research using Linked Data 



Institute of Applied Informatics and  

Formal Description Methods (AIFB) 
26 25 May 2014 

Research and climate data can be explored 

Shorea Spring Discharge Over Time 

 

B. Kämpgen et al., SMART Research using Linked Data 



Institute of Applied Informatics and  

Formal Description Methods (AIFB) 
27 25 May 2014 

Outline 

Water Scarcity in the Lower Jordan Valley 

Challenges of IWRM 

SMART Knowledge Base Approach 

IWRM Process for Wadi Shueib 

Lessons Learned 

Related Work 

Conclusions 

B. Kämpgen et al., SMART Research using Linked Data 



Institute of Applied Informatics and  

Formal Description Methods (AIFB) 
28 25 May 2014 

Lessons Learned 

Proof-of-concept 

Sharing scenarios and indicators  

Application over integrated research and raw data 

Challenges 

Complex Modelling (e.g., Wastewater Recharge Ratio) 

Usability and Training (e.g., culture of two-way sharing) 

Opportunity  

Open Data trend (DataCite, FigShare, Pangea...)  

Easier integration of new data sources by 

... Linked Data Wrappers 

... Equivalence statements 
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Related Work 

Geographical Information Systems (GIS) 

managing and translating spatial data into maps, graphs, indicators 

and charts <-> No data integration and Open Data 

Water Wikis (WaterWiki / IWAWaterwiki) 

Collaboration functionality <-> No structured data 

Water Data Repositories (CUASHI Water Data Center, 

Pangea) 

Data publishing service <-> Fixed modelling, no data integration 

Semantic Data Portals (Semantic Ecology and 

Environmental Portal, Scientific data curators) 

Semantics <-> No collaboration, Linked Data specific publication, 

applications 
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Conclusions 

Sharing of scenarios and indicators possible 

Benefit with applications over integrated data 

New data sources promise more benefits 

Easier integration with SW technologies 

 

Scientists from Jordan, Palestine, Israel talking about 

Open Data 

 

Current work: Collecting Open Data Best Practices: 

Share-PSI 2.0 
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http://www.w3.org/2013/share-psi/  
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Thanks! 

Sharing of scenarios and indicators possible 

Benefit with applications over integrated data 

New data sources promise more benefits 

Easier integration with SW technologies 
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